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NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1 308. 

1 . ^ This communication is responsive to the response filed 8/20/2004 . 

2. H The allowed claim(s) is/are 1-14. 18. 19.22.23 and 25-34 . 

3. IEI The drawings filed on 20 December 2001 are accepted by the Examiner. 

4. □ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
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International Bureau (PCT Rule 17.2(a)). 
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INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

6. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 
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Paper No./Mail Date . 
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DETAILED ACTION 
EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
Brian N. Tufte on 8/18/2004. 

The application has been amended as follows: 
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Amendments to the Claims 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

Listing of Claims 

1 • (Currently Amended) A method for e omp e naating obtaining a measure of 
the thermal conductivity of a first component of a flui d of interest that include the first 
component and two or more other components using a thermal conductivity sensor, the 
thermal conductivity sensor havin g thatinoludoo a heater and a temperature sensor, 
wherein each of said heater and said temperature sensor are in thermal communication 
with the [[a]] fluid of interest, and whoroin tho fluid of interest inoludoo a firot compone nt 
and two or moro other ooniponontu, the method comprising the steps of: 

determining the variability range of at least one of the two or more other 

components in the fluid of interest; 

energizing the heater with an input signal to induce an elevated temperature 
condition in said heater, the elevated temperature condition being such 
that the combined thermal conductivity of the two or more other 
components is less variable with concentration of the two or more other 
components than the individual thermal conductivities of the two or more 
other components; and 

obtaining a measure of the thermal conductivity of the first component using said 
temperature sensor. 
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2. (Previously Presented) The method of claim 1 wherein at least one of the 
two or more other components includes H 2 0 and at least one of the two or more other 
components includes C0 2> the method further comprising the steps of: 

detennining the variability range of C0 2 in the fluid of interest. 

3. (Previously Presented) The method of claim I wherein at least one of the 
two or more other components includes H 2 0, the method further comprising the step of 
selecting the elevated temperature condition for said heater by: 

measuring the thermal conductivity of the fluid of interest over a range of 

temperatures; and 
selecting the elevated temperature based on the thermal conductivity 

measurements to reduce the effect of H 2 0. 

4. (Previously Presented) The method of claim 2 further comprising the step 
of selecting the elevated temperature condition for said heater by: 

measuring the thermal conductivity of the fluid of interest over a range of 

temperatures; and 
selecting the elevated temperature based on the thermal conductivity 

measurements to reduce the combined effects of H 2 0 and CC^. 
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5. A fluid sensor for determining a selected property of one or more components in a 
fluid of interest, comprising: 
a heater; 

a thermal sensor in proximate position to said heater and in thermal 

communication therewith through the fluid of interest, said sensor having 
a temperature dependent output; 

measuring means for obtaining a measure of the selected property of at least one 
of the one or more components of the fluid of interest using said 
[temperature sensor] thermal sensor: and 

energizing means connected to said heater for energizing the heater to induce an 
elevated temperature condition in said thermal sensor[T;l L wherein said 
elevated temperature condition is selected to reduce the effect of at least 
one of the components in the fluid of interest on the selected property that 
is measured by the measuring means. 

m e asuring means for obtaining a m e asure of the select e d prop e rty of at lea s t on o 
of th e on e or mor e components of th e fluid of interest using said 
t e mp e ratur e sensor; and wh e r e in said elevated t e mp e rature condition is 
s e l e cted to r e duce the effect of at least on e of the components in the fluid 
of inter e st on the select e d prop e rty that is m e asur e d by the measuring 
m e ans. 
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6. (Previously Presented) The fluid sensor of claim 5 wherein at least one of 
the one or more components includes H20 and at least another of the one or more 
components includes C02, and said elevated temperature condition is selected to reduce 
the effect of H 2 0 and C0 2 . 

7. (Previously Presented) The fluid sensor of claim 5 wherein said fluid 
sensor is used to sense hydrogen concentration in the fluid of interest. 

8. (Previously Presented) The fluid sensor of claim 5 wherein the fluid of 
interest includes a gas. 

9. (Cunently Amended) A method of compensating an output of a fluid 
sensor that includes a heater and a temperature sensor, comprising: 

determining the range of H 2 0 in the fluid to be sensed; 
selecting a heater temperature to reduce the effect of H 2 0 on the output of the 
fluid sensor; and 

heating the fluid to be sensed using the heater to the selected temperature value. 

1 0. (Previously Presented) The method of claim 9 further comprising the 
steps of: 

determining the range of C0 2 in the fluid to be sensed; and 

5 of 17 
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selecting the heater temperature value to reduce the effect of C0 2 on the fluid 
sensor. 



1 1. (Previously Presented) The method of claim 9 wherein the selected 
temperature is chosen to reduce non-linear sensor resistance values caused by the H 2 0 i 
the range of H 2 0 concentration. 



12. (Previously Presented) The method of claim 9 wherein the selected 
temperature is chosen to reduce non-linear sensor resistance values caused by the COj in 
the range of C0 2 concentration. 

13. (Currently Amended) A method for compenoating obtaining a measure "f 
th e thermal conductivity of a first component of a fl. qd of mterest tllflt illclude the w 
component, a second component and a third rnmp mw a theimal COnductivity 
sensor thaHnefades, the thermal conductivity sensor hmrinp » heater and a temperature 
sensor, wherein each of said heater and said temperature sensor are in thermal 
communication with [[a]] the fluid of interest, and wherein the fhiiri nf intorcat include 
fes ^omponent, a second component of the fluid of interest tfeat includes polar or non- 
symmetrical molecules, and [[a]] the third component of the fluid of interest includes 
non-polar or symmetrical molecules, the method comprising the steps of: 



6 of 17 



PAGE 7/1 8 * RCVD AT 8/20/2004 1 :55:50 PM (Eastern Daylight Time] * SVR:USPTO-EFXRF-3/25 * DNIS:2731263 * CSID:6123599349 * DURATION (mm-ss):04-24 



AUG-20-2004 12=55 



CROMPTON SEPGER TUFTE 



6123599349 P. 



AppI.No, 10/027,039 
Amendment dated August 20, 2004 
Reply to Office Action dated June 29, 2004 

determining the variability range of the second component and/or the third 
component in the fluid of interest; 

energizing the heater with an input signal to induce an elevated temperature 
condition in said heater, the elevated temperature condition being such 
that the combined thermal conductivity of the second component and the 
third component is less variable with concentration of the second 
component and the third component than the individual thermal 
conductivities of the second component and the third component; and 
obtaining a measure of the thermal conductivity of the first component using said 
temperature sensor. 

14. (Previously Presented) The method of claim 13 wherein at least one of the 
first and second components includes H 2 0, the method further comprising the step of 
selecting the elevated temperature condition for said heater by: 

measuring the thermal conductivity of the fluid of interest over a range of 

temperatures; and 
selecting the elevated temperature based on the thermal conductivity 

measurements to reduce the effect of H 2 0. 

15. (Currently Amended) A fluid sensor to sense hydrogen concentrations 
comprised of: 

7ofl7 
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a thin film heater; 

at least one thin film temperature sensor; 

a semiconductor body with a depression therein; and 

the heater and temperature sensor lying in a plane substantially parallel to the 

semiconductor body; 
an energizer coupled to said heater, said energizer providing a control signal to 

said heater to induce a predetermined temperature proximate to the heater, 

said temperature being preselected to reduce the effect of a fluid from the 

group consisting of H 2 0, 

16. (Original) The fluid sensor to sense hydrogen concentrations of claim 15 
wherein said fluid sensor is operable to monitor hydrogen in a proton exchange 
membrane fuel cell. 

1 7. (Original) The fluid sensor to sense hydrogen concentrations of claim 15 
wherein said fluid sensor is operable to monitor the fluid mixture composition of one or 
more refrigerants. 

1 8. (Previously Presented) The method of clam 1 wherein the elevated 
temperature condition for said heater may be configured in the field. 
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1 9. (Previously Presented) The method of claim 1 3 wherein the elevated 
temperature condition for said heater may be configured in the field. 

20 - 21. (Cancel) 

22. (Currently Amended) A method for compensating an output of a fluid 
sensor that includes a heater and a temperature sensor, comprising: 

determining the range of H 2 0 and C0 2 in the fluid to be sensed; 

energizing me heater in the fluid to be sensed to one or more temperatures and 

varying the amount of H 2 0 and C0 2 in the fluid to be sensed while 

monitoring the output of the fluid sensor; 
selecting a heater temperature value to reduce the effect of H 2 0 and CCh on the 

output of the fluid sensor; and 
heating the fluid to be sensed using the heater to the selected temperature value. 

23. (Previously Presented) The fluid sensor of claim 8 wherein the output of 
the sensor is used to control the concentration of individual components resulting from 
mixing at least two components. 

24. (Cancel) 
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25. (Previously Presented) The fluid sensor of claim 5 wherein the fluid of 
interest includes a liquid. 

26. (Previously Presented) The fluid sensor of claim 5 wherein the fluid of 
interest includes a refrigerant. 

27. (Previously Presented) A method for detennining the thermal 
conductivity of a first component in a fluid stream, wherein the fluid stream includes the 
first component and two or more other components, each having a thermal conductivity, 
wherein an approximately relative concentration of me two or more other components is 
known, the method comprising the steps of: 

exposing a thermal conductivity sensor to the fluid stream, wherein the thermal 
conductivity sensor includes a heater and a temperature sensor; 

elevating the temperature of the heater to an elevated temperature where the 
combined thermal conductivity of the two or more other components is less variable with 
concentration of the two or more other components than the individual thermal 
conductivities of the two or more other components; and 

obtaining a measure of the thermal conductivity of the first component using the 
temperature sensor. 
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28. (Previously Presented) A method according to claim 27 wherein, at 
the elevated temperature, the combined thermal conductivity of the two or more other 
components is relatively constant over a range of concentrations of the two or more other 
components. 

29. (Previously Presented) A method according to claim 27 wherein, at 
the elevated temperature, the combined thermal conductivity of the two or more other 
components does not substantially affect the measure of the thermal conductivity of the 
first component. 

30. (Previously Presented) A method according to claim 29 wherein, at 
the elevated temperature, the thermal conductivities of the two or more other components 
substantially cancel each other out, so that the measure of the thermal conductivity of the 
first component can more easily be obtained. 

31. (Previously Presented) A method according to claim 27 wherein the 
two or more other components include a second component and a third component. 

32. (Previously Presented) A method according to claim 3 1 wherein the 
second component includes H2O. 
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33. (Previously Presented) A method according to claim 32 wherein the 
second component includes C0 2 . 

34. (Previously Presented) A method for determining the thermal 
conductivity of a first component in a fluid stream, wherein the fluid stream includes the 
first component and two or more other components, each having a thermal conductivity, 
wherein an approximately relative concentration of the two or more other components is 
known, the method comprising the steps of: 

exposing a thermal conductivity sensor to the fluid stream, wherein the themial 
conductivity sensor includes a heater and a temperature sensor, 

elevating the temperature of the heater to an elevated temperature; 

obtaining a measure of the thermal conductivity of the first component using the 
temperature sensor; and 

wherein the elevated temperature is such that the thermal conductivities of the two 
or more other components substantially cancel each other out so that the measure of the 
thermal conductivity of the first component can more easily be obtained. 
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Claims 15-17 have been canceled. 

Allowable Subject Matter 

Claims 1 - 14, 18, 19, 22, 23 and 25 - 34 are allowed. 

The following is an examiner's statement of reasons for allowance: 

The cited prior art neither teach or fairly suggest a method for obtaining a measure of the 
thermal conductivity of a component of a fluid as recited in claims 1, 13, 27 and 34. The cited 
prior art neither teach or fairly suggest a fluid sensor incorporating the use of a thermal sensor 
for determining a selected property of one or more components in a fluid as recited in claim 5. 
The cited prior art neither teach or fairly suggest a method of compensating an output of a fluid 
sensor as recited in claims 9 and 22. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian J. Sines whose telephone number is (571) 272-1263. The 
examiner can normally be reached on Monday - Friday (1 1 :30 AM - 8 PM EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jill A. Warden can be reached on (571) 272-1267. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




